Eighty mother-infant dyads, evenly distributed among the four possible hearing status combinations, were videotaped during free play when infants were 12 months old and again when they were 18 months old. Pairs of trained observers evaluated interactive behaviors of mothers, infants, and dyads. At time 1, hearing mothers and deaf infants ranked lowest, hearing mothers and hearing infants ranked highest, with the two deaf-mother groups intermediate. At time 2, deaf mothers and hearing infants received more negative rankings, leading to concern for the effect of mismatched hearing status, regardless of the functional capabilities of mothers and infants to communicate in a mutually comprehensible mode. Discussion focuses on possible explanations for the negative influence of hearing status differences. 
with children older than 18 months or with fewer than six subjects.
One large-scale study focused on maternal conversational control (34 hearing mothers with deaf children, ages 3 to 5 years at time 1, 5 to 7 years at time 2). The authors report that low levels of maternal control were associated with greater gains in expressive (but not receptive) language. Maternal control decreased over time, but reductions were not commensurate with the growth in children's language, nor did control decrease to the extent that has been reported for hearing mothers with hearing children (Musselman & Churchill, 1992; . Lederberg and Mobley's (1990) research included the largest number of deaf children younger than age 2 with hearing mothers (n = 41; median age = 22 months). They found no differences between the groups of deaf and hearing children in quality of attachment: "In fact, the number of securely and insecurely attached hearing impaired and hearing toddlers was almost identical," nor were there differences in numbers of children with D (disorganized) classifications (p. 1,600). They report significant differences in the quantity of communicative interactions experienced by their deaf and hearing toddlers with hearing mothers: The Hd children spent less time interacting with their mothers and more time in solitary play with toys, compared to Hh peers; mothers of hearingimpaired children initiated more to their children than did mothers of hearing children; and Hd toddlers were more likely than Hh toddlers "to terminate an interaction because they did not see or hear the last communication by their mothers" (p. 1,600). However, they found no differences in the kinds of maternal behaviors cited by other researchers and suggested that the communicative frustrations that lead to intrusive, apparently insensitive behaviors in the hearing mothers of deaf children emerge later, when language delays become more apparent and interfere more seriously with reciprocal communication and interaction.
Authors of the earlier studies often attributed the differences or difficulties of the hearing-mother deafchild dyads to stress produced by the diagnosis of deafness or to the effect of diminished parent-child communication resulting from the child's deafness. The actual or expected language delay in deaf children can contribute to maternal stress that has a negative impact on mothers' behaviors. Schlesinger (1985) proposed that failure to generate reciprocal communication elicits a sense of powerlessness in a hearing mother, leading to heightened efforts to control the deaf child. The emotional impact of the diagnosis of deafness on hearing parents may contribute to ambivalence, grief, anger, guilt, or denial (Harvey, 1989; Koester & MeadowOrlans, 1990; Mindel & Feldman, 1987; Moses, 1985) .
One study with preschool deaf children showed that the hearing mothers who received counseling demonstrated increased praise of their child, enjoyment of interactions, and communicative complexity. They also demonstrated decreased maternal directiveness during interactions with their deaf children, compared to a control group of mothers with deaf children who received no counseling (Greenberg, 1983; Greenberg, Calderon & Kusche, 1984) . These findings are reinforced by another report that showed more positive hearing mother-deaf infant interactions in dyads receiving high levels of mother-reported support from a variety of sources, compared to similar dyads where support levels were less optimal (Meadow-Orlans & Steinberg, 1993) .
Research with Deaf Mothers and Deaf Children
Less research with deaf mothers and their deaf infants is available, compared to the number of studies cited above. In the 1970s, the first study of young deaf children with deaf parents was conducted by a group of psychiatrists at the Lexington School for the Deaf, one of the best-known strictly oral schools for deaf children. Four children, ages 7 to 31 months, were observed for varying periods of time. The mothers had introduced self-bottle feeding by 3 months and discouraged self-feeding of solids. During their second year, the children exhibited severe separation anxiety and sleep disturbances, which the researchers concluded were the result of disturbed mother-infant relationships exacerbated by the mothers' "characterology," contributing to the infants' unstable sense of self (Galenson, Miller, Kaplan, & Rothstein, 1979) .
A later study reported differing results: Neither the attachment patterns (Meadow, GTeenberg, & Erring, 1985) nor the social behaviors (Meadow, Greenberg, Erring, & Carmichael, 1981) of preschool children who were deaf and had deaf parents differed from those of the comparison group of hearing children with hearing parents. Authors of the second set of studies suggested that participating subjects were drawn from populations that differed from those in the Lexington study in two important ways (1) the second set was more highly educated, and (2) they participated in an environment where the educational use of sign language for young deaf children was both accepted and encouraged. The Lexington parents and children were observed in a school where sign language was not allowed. (This policy has since been changed.)
More recently, pilot studies of very early interaction (infants ages 3 to 12 months) have suggested that mothers who are deaf are highly responsive to their deaf infants (Meadow-Orlans, MacTurk, Prezioso, Erting, & Day, 1987) and modify their signed communication to maximize infants' visual input (Erting, Prezioso, & Hynes, 1990; Spencer, Bodner-Johnson, & Gutfreund, 1992) . Mothers who are deaf have also been observed to use more tactile contact with their infants than other mothers (Maestas y Moores, 1980; Rea, Bonvillian, & Richards, 1988 ). Jamieson's intensive studies of small groups of dyads (Dh, Dd, Hh) with 4-to 5-year-old children indicated that deaf mothers were more likely than hearing mothers to adapt discourse strategies to their child's visual needs, to establish joint visual attention, and to use appropriate scaffolding behaviors (Jamieson, 1994a; 1994b; Jamieson & Pedersen, 1993) .
These studies report positive interactional results for the children, despite the confounding inherent in the communicative situation of those with diminished auditory access to the environment. Wood and his colleagues were the first to focus on and emphasize this element in the acquisition of communicative competence by deaf children: the importance of dividing visual attention between the person communicating and the object being discussed (Wood, 1982; Wood, Wood, Griffiths, & Howarth, 1986) . The deaf child is usually unable to attend both to her conversational partner and to the object of the conversation simultaneously. She must divide her attention, addressing the person and the object consecutively. Before this "habit" is acquired and becomes automatic, attention-shifting can slow a conversational exchange. This is reflected in the reports from two studies showing that deaf infants with deaf parents are exposed to fewer and briefer maternal utterances than are hearing infants with hearing parents (Gregory & Barlow, 1989; Harris, 1992 [summarized from Harris, Clibbens, Chasin & Tibbetts, 1989] ).
Research with Deaf Mothers and Hearing Children
Social-psychological research with hearing children and deaf parents is very sparse indeed. Most research with this group has focused on speech or language development, and some reports have not provided separate analyses for the hearing and deaf children with deaf parents, especially if the research focus was sign language acquisition (Bonvillian, Orlansky & Folven, 1990; Maestas y Moores, 1980; Woll & Kyle, 1989) . Indeed, much attention has been given to the relative speed of acquisition of speech by hearing children and sign language by deaf children (Petitto, 1986) .
Hearing children with deaf parents have been found to code-or mode-switch appropriately from speech to sign, depending on the hearing status of their conversational partners, by the age of 19 months (Griffith, 1990; Prinz & Prinz, 1979; 1981) . One particularly interesting case of code/mode-switching is provided in a study of twins (one deaf, one hearing) with deaf parents. Between 16 and 24 months, the hearing twin received more total utterances and more vocal utterances from adults than did the deaf twin. Almost all the deaf twin's utterances were in sign only, whereas the hearing twin used no vocal utterances to her mother, a few to her father (who used voice plus sign to her), and most to the hearing researchers (who used voice plus sign) (Gaustad, 1988) .
A recurring focus of study with hearing children of deaf parents is their acquisition of speech. A comprehensive literature review identified 16 studies of this kind, conducted between 1971 and 1985 (SchiffMyers, 1993) . Only two of these were conducted with more than eight subjects; one found the receptive language abilities of hearing preschoolers (n = 56) with deaf parents equal to, and articulation to be better than, those measured in the general population (Brelje, 1971) . The other study showed that 23 of the 40 children who could be tested appropriately had speech or language delays, but only 11 of these had problems that related only to their parents' deafness. (The others had previously undetected hearing losses or were diagnosed with cognitive or emotional problems) (Schiff & Ventry, 1976) .
Studies that might illuminate family dynamics or interactions of deaf parents with hearing children are difficult to locate. Those available have been conducted with older children or collected retrospectively from adults. These suggest few serious problems with this population (Meadow-Orlans, 1995) . (See also Buchino, 1993; Jones, 1995; Rienzi, 1990 .) The personal accounts of children of deaf adults (CODAs) usually report positive family experiences; they did not as children, nor do they as adults, consider their parents "handicapped" (Hoffmeister, 1985) . They may recount the burdens of interpreting for parents (Mallory, Schein, & Zingle, 1992) , the need to protect parents from cruel strangers or insensitive family members (including hearing grandparents), but without exception, they express strong affection and close emotional ties (Fant & Schuchman, 1974; Royster, 1981; Sidransky, 1990; Walker, 1986 ).
Preston's study (1994) , based on 150 interviews with hearing adults who have deaf parents, provides the most comprehensive picture of this> family constellation. He cites both negative and positive accounts from informants, concluding that their views about childhood experiences range as broadly as those of any other group.
Clinicians who have worked with families composed of deaf parents and hearing children (by definition, those who are experiencing relational or behavioral difficulties) suggest that their problems are frequently related to role reversals and power struggles, to parents' lack of self-confidence in their childrearing abilities, or to the negative influence of hearing grandparents (Harvey, 1989; Rayson, 1987; Robinson & Weathers, 1974) .
Available research with deaf parents and hearing children has been reviewed at some length because the inclusion of this fourth discrete group sets the current article apart from earlier studies of mother/deaf child interaction. Studies of deaf/hearing, hearing/de^f, and deaf/deaf interaction reflect the remarkable complexity of linguistic, emotional, and modality issues that have an impact on mothers and children when deafness is involved. Hopefully, the research reported here will add to the growing body of information on this population.
Methods
Subjects. Eighty dyads are divided almost equally among the four possible hearing status groups: Dd, Hd, Dh, and Hh. Groups of infants did not differ for sex or birthweight and were developing normally, according to scores on the Alpern Boll Physical and SelfHelp Scales (Alpern, Boll, & Shearer, 1980 ) (see Table  1 ). Hearing losses of Hd and Dd babies, ranging from moderate to profound, were identified before they were 9 months old. Most families were intact, white, and middle class. Groups did not differ for mothers' and fathers' age or mothers' education, but fathers in group Hh had significantly more years of schooling than fathers in group Hd (see Table 2 ).
Procedures. Mother-child interaction data were collected in a laboratory setting within two weeks of infants' 12-month and 18-month birthdays. Free play with a standard set of toys, similar to that recommended by McCune-Nicolich (1983) , was recorded with two video cameras positioned behind one-way mirrors with interactions time-encoded on a split screen (15 minutes at time 1, 20 minutes at time 2). Mothers were asked to play with their children as they might if they were at home.
Rating scales. Scales were based on several systems used with infants or toddlers and their mothers in the past (Crawley & Spiker, 1983; Crnic & Greenberg, 1990; Greenberg & Crnic, 1988; Lederberg & Mobley, 1990; Schlesinger & Meadow, 1972) . They were designed to be completed by experienced, clinically-trained observers after a global viewing of the entire sequence of interaction. The rationale for this approach is supported by Bakeman and Brown (1980) : Higher SES scores reflect lower SES status levels.
'Missing data for 1 case.
'Missing data for 3 cases.
'Hollingshead's Two Factor Index of Social Position (Miller, 1983) . . . . [TJt may be more fruitful to think of characteristics of early interaction, like responsiveness, not as frequencies or sequences of particular acts but rather as a disposition which permeates all of the mother's and/or all of the baby's interactive behavior. And in that case, global rating scales, and not sequential recording of minute particular behaviors followed by various microanalyses, might be the method of choice (p. 445).
Primary scales used in these analyses were completed after viewing the entire sequence of interaction. These include five behaviors for mothers (sensitivity, participation, flexibility, affect, consistency), four behaviors for infants (compliance, affect, participation, gentleness), and three behaviors for dyads (enjoyment, communicative understanding, reciprocal turntaking). The scales were developed in collaboration with Dr. Annie G. Steinberg and are reproduced in the article reporting the first phase of this project (MeadowOrlans & Steinberg, 1993) . Summary scores representing the mean of subscales for mothers, infants, and dyads were used for the analyses reported here.
Training of raters and rating procedures. In addition to Dr.
Steinberg, three other professionals collaborated with me to produce ratings for the 160 videotapes. They were trained in the use of the scales through videotapes of four dyads excluded from the data base. All raters have lengthy personal experience with young deaf children and are fluent in sign language. All except me are clinically trained. 1 Ideally, a deaf person would have been included in the team of raters. Because the deaf members of our research group knew personally many of the subjects, it was not considered appropriate to train them for the task, and other deaf persons were not recruited for a variety of reasons. This can be seen as a limitation of the coding procedures. As nearly as possible, raters were blind to the hearing status of both mothers and children. This is not likely for the deaf mothers, all of whom used some sign language, but the hearing and deaf children often are indistinguishable on videotape. Two raters watched each tape together and completed evaluations independently on scales of 1 (negative) to 5 (positive). Scores were then compared and any discrepancies greater than one scale point were discussed and agreement (within one point) was negotiated.
Reliability. Reliability was calculated for each of the 12 subscales, with scale scores within one scale point defined as "agreement." Cohen's kappa, a test of intercoder reliability, was calculated at .94 for 12-month tapes and .81 for 18-month tapes. (These values were computed from the initial scores entered by the two raters, not the final, negotiated scores).
Summary scores for mothers, infants, and dyads were created by summing relevant components from both raters and dividing to achieve a mean (range = 1 to 5). Cronbach's alpha, a test of intrascale consistency, was calculated as follows: for mothers' summary scores (five dimensions): .92 at 12 months, .94 at 18 months; alpha for infants' summary scores (four dimensions) was .89 at 12 months, .87 at 18 months; alpha for dyads' summary scores (three dimensions) was .92 at 12 months, .93 at 18 months.
Analyses. Three repeated measures analyses of variance (ANOVAs) were performed with group as the betweensubject factor and age as the within-subject repeated measure. These analyses were followed by oneway ANOVAs with Duncan's range tests to evaluate betweengroup differences and / tests to evaluate 12-month to 18-month differences. (Repeated measures ANOVAs are reported in the text; oneway ANOVAs are shown both in the text and in a table.) (See Table 3 for means, standard deviations, and oneway ANOVAs.)
Results
Mothers' ratings. For mothers, significant group by age interaction effects were found [F (3,76) = 3.61; p . 05]. Main effects were significant for group [F (3,76) = 4.33, p £ .01]. Hd mothers were rated, overall, significantly below Hh mothers at both 12-month and 18-month assessments. No other significant group differences emerged at 12 months, but at 18 months, Dh mothers were rated significantly below both Dd and Hh mothers. Ratings of Dd, Hd, and Hh mothers were somewhat (though not significantly) higher at time 2, whereas ratings for Dh mothers were significantly lower at time 2 than at time 1 (t (18) = -2.27; p = .04).
Infants' ratings. For infants, no group by age interaction effects were found; only group effects are significant [F (3,76) = 3.09; p < .05]. Whereas differences among groups of mothers increased from 12 to 18 months, the opposite was true for infants. Summary ratings for infants at 12 months were significantly different [F (3,76) = 4.34;/) ^ .01), with Hd infants rated less positively than infants in groups Dd, Dh, and Hh. At 18 months, there were no significant differences between any of the groups.
Dyadic ratings. For dyads, interaction (group by age) effects and age effects are only marginally significant (p .10), but main effects for group are significant [F (3,76) = 7.03, p < .001]. Summary ratings at 12 months show Hd dyads significantly below each of the three other groups [F (3,76) = 7.19; p < .001]. At 18 months, differences are somewhat less extreme [F (3,76) = 4.86; p ^ .01), and the pattern of group comparisons somewhat different: Hd dyads continue to be rated below Dd and Hh, but Dh dyads now rank significantly below Dd dyads. Ratings improved significantly from time 1 to time 2 for group Dd [/ (19) = 2.20; p = .04] and to a substantial degree for group Hd [/ (19) = 2.04; p -.055). Dh dyads have essentially the same ratings at time 2 as at time 1; that is, their Group Hd = Hearing mother, deaf child.
Group Dh = Deaf mother, hearing child.
Group Hh = Hearing mother, hearing child.
•Hd < Hh.
•Hd < Hh; Dh < Dd Hh.
'Hd < Dd Dh Hh.
'Hd < Dd Hd; Dh < Dd. interactions have not improved, whereas those of Dd and Hd dyads improved considerably.
Discussion
Dyadic interaction. In almost every significant difference reported above, interactions of the members of matched hearing-status mother-child dyads were rated more positively than those for mismatched hearingstatus dyads. That is, pairs of deaf infants and deaf mothers and pairs of hearing infants and hearing mothers engaged in more positive interactive behaviors, compared to pairs of deaf infants and hearing mothers or pairs of hearing infants and deaf mothers. The performance of members of the Hd group comes as no surprise, since these findings confirm those of a number of the studies cited above. Indeed, we reported the 18-month comparison of these Hd and Hh pairs in an earlier article. It is of some importance that the interactions of these deaf babies and hearing mothers improved during the period from 12 to 18 months (although the improvement was seen in expressive or emotional interactions rather than in the cognitive dimension defined as "mutual understanding"). This improvement in mother-child interaction may stem from three sources: the greater distance of mothers from the initial diagnosis of their infants' deafness, an improvement in mothers' expressive communication skills, the effects of six additional months of the social support that was shown to be an important component of positive interaction at 18 months (MeadowOrlans & Steinberg, 1993) .
The comparatively poor performance of the Dh dyads might be seen as reinforcement for previous investigators' suggestions that a part of the explanation for the interactive difficulties of hearing mothers with deaf children was their emotional response to the diagnosis of deafness, or their need to adjust to the notion of parenting a child unlike themselves in an important respect. Deaf mothers with hearing children, who do not face the communicative deficits of Hd mothers since their children are quite capable of processing their signed communication, demonstrate similar difficulties. The deficits of the Dh mothers is cause for some concern, especially since their ratings at time 2 were significantly below those at time 1, unlike those of the other groups of mothers. As documented above, this group has received little attention from developmental researchers. Hearing children and their deaf parents are not considered to be "at risk" and are not eligible for the special educational services available to deaf children either with deaf or with hearing parents. These services are an important part of the social support shown to contribute to the interactive success of the other mismatched group. Although these mothers and children have the physical capacity to communicate as well as the dyads with matched hearing status, there appear to be difficulties that emerge by age 18 months. Thus, these dyads may be at risk, particularly early in the infants' lives, indicating that deaf mothers with hearing babies would benefit from support services designed to make them more comfortable with parenting tasks and interactive or communicative modes.
The difficulties of the Dh dyads might be explained in a nunber of ways. Unlike hearing parents, deaf parents may welcome the diagnosis of deafness in an infant (Orlansky & Heward, 1981) . They expect to be able to communicate freely with deaf children and to be competent to meet their developmental needs. The birth of a deaf child for deaf couples is not seen as an atypical event and does not result in the same perturbations in parent-child relationships seen with hearing parents of deaf children. (However, for a very different perspective, see Thompson, Thompson, & Murphy, 1979.) The reaction of one deaf couple to the unexpected birth of a hearing child is revealing. When her infant was three days old, the mother "tested" her by banging a spoon on a metal tray:
Oh, my God, she's hearing! What am I going to do? I have a hearing daughter! . . . I'm third generation deaf. There was no question but that we would have deaf children... . What on earth am I [g]oing to do with her? I don't even know how to talk to her (Preston, 1994, p. 17) .
A good deal of relevant theory can be cited to help explain the importance of matched hearing status for deaf/hearing dyads. Erikson's (1959; 1963) epigenetic theory of life cycle development emphasizes the importance of prior experiences of intimacy for successful parenting during midlife, and the urge for generativity that leads parents to hope for offspring like themselves. Parents often pattern their parenting styles on their own childhood experiences, labeled "the reproduction of mothering" (Chodorow, 1978) .
The Papouseks propose that parents intuitively monitor their young infants' exposure to environmental stimuli and that infants' responses reinforce these caregiving behaviors (Papousek & Papousek, 1987) . Koester (1992; has applied this model to deaf parents, proposing that they are likely to incorporate unconsciously (or intuitively) techniques that facilitate visual proficiency. If, however, deaf parents have themselves been in hearing families where communication was minimal, they may have fewer intuitive resources upon which to draw.
The wide variation within each of the four groups of dyads participating in this research project must be emphasized. Many deaf mothers with hearing children and hearing mothers with deaf children exhibited appropriate interactive behaviors and reinforced their child's positive responses. However, the striking group differences in mean scores between the matched hearing status dyads and those for the mismatched hearing status dyads raise a flag of concern. Hearing mothers with deaf infants routinely receive support services, mandated by federal law. This research suggests that deaf mothers with hearing infants could well benefit from similar services to help them deal with the practical and the emotional challenges of parenting a child whose communicative needs and abilities differ from their own. Note 1. In addition to Dr. Steinberg, who rated 69 dyads, raters were Dr. Carol J. Erting (27 dyads), Dr. Sybil Smith-Gray (39 dyads), and Dr. Carren J. Stika (25 dyads). I rated all 160 videotapes.
pects of normal and atypical language development (pp. 129-Wood, D., Wood, H., Griffiths, A., & Howarth, I. (1986) . 
